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© A rotary gas recovery system which comprises a 
fixed adsorption tower which is divided into a plural- 
ity of sections arranged in the circumferential direc- 
tion around the center axis and filled with adsorbent, 
a first manifold for supplying and discharging gases 
on the side of the fixed adsorption tower, a second 



manifold for supplying and discharging gases on the 
side of pipe, and a rotatable valve plate which is 
interposed between the first manifold and the sec- 
ond manifold and sequentially connects the first 
manifold to the second manifold by a constant mo- 
tion. 
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FIELD OF THE INVENTION AND RELATED ART 
STATEMENT 

This invention relates to a gas separating sys- 
tem and a gas recovery system. More particularly, 5 
it relates to a pressure swing type gas separating 
system (hereinafter sometimes called a PSA sys- 
tem) used for refining and recovering gases. 

A conventional PSA system is shown in Fig.21. 
An absorber 302 is filled with adsorbent 301 . From io 
one end of the absorber 302, a pipe 307 is con- 
nected to an untreated gas introduction valve 303 
and an evacuation valve 305, whereas from the 
other end of the absorber 302, a pipe 308 is 
connected to a treated gas discharge valve 304 75 
and a refining gas introduction valve 306. 

In the adsorption process of this conventional 
PSA system, the excavation valve 305 and the 
refining gas introduction valve 306 are closed and 
the untreated gas introduction valve 303 and treat- 20 
ed gas discharge valve 304 are opened, by which 
untreated gas is allowed to flow in the absorber 
302. In the absorber 302, a particular component in 
the gas (for example, CO2, NH 3 , 0 2 , flon, etc.) is 
adsorbed onto the adsorbent 301; as a result, treat- 25 
ed gas which has passed through the absorber 302 
without being adsorbed onto the adsorbent 301 can 
be obtained. 

Next, in the desorption process, the valve op- 
eration reverse to the adsorption process is per- 30 
formed. Then, the absorber 302 is depressurized 
by a not illustrated vacuum pump, and a small 
amount of refining gas is allowed to flow into the 
absorber 302. Thus, the particular component ad- 
sorbed onto the adsorbent 301 is desorbed and 35 
discharged through the evacuation valve 305. 

By repeating the above cycle, a particular gas 
component in the untreated gas is recovered, or a 
particular gas component is refined. 

The above-described conventional PSA system 40 
has some disadvantages as described below be- 
cause the adsorption and desorption processes are 
repeated and these processes are performed by an 
intermittent operation carried out by means of 
many valves. The disadvantages are as follows: 45 

(1) Large amounts of adsorbent are required 
because the time of one cycle is as long as 
several minutes. 

(2) A gas supplying means for untreated gas 

and an evacuating means (vacuum pump) are 50 
continuous rotating turbo machines, which do 
not match the intermittent operation, offering low 
efficiency. Specifically, the evacuating means 
operates wastefully in the adsorption process, 
whereas the gas supplying means does in the 55 
desorption process. 

(3) To increase the capacity of the PSA system, 
increased amounts of absorbent and many 



large-sized valves as well as the opening/closing 
control are required, resulting in higher cost. 
(4) The impact noise accompanying the 
opening/closing of valves and the noise caused 
by sudden change of gas pressure in the circuit 
are high. 

Also, a rotary gas recovery system shown in 
Fig.22 through 25 has so far been used. 

In Fig.22, 401 denotes an upper fixed seal 
plate, 402 denotes a lower fixed seal plate, 403 and 

404 denote bearings installed to the seal plates, 

405 denotes a rotating shaft which is mounted by 
the bearings for rotation, 406 denotes a key moun- 
ted on the rotating shaft, 407 denotes a rotary 
adsorbing/desorbing device which is fixedly se- 
cured to the rotating shaft 405 by the keys 406 and 
rotates between the upper fixed seal plate 401 and 
the lower fixed seal plate 402, 408 denotes a 
material gas supply port installed in the upper fixed 
seal plate 401, 409 denotes a particular gas dis- 
charge port installed in the upper fixed seal plate 
401, 410 denotes a product gas discharge port 
installed in the lower fixed seal plate 402, 411 
denotes a small hole for supplying purge gas which 
is installed in the lower fixed seal plate, 412 de- 
notes a plurality of compartments extending axially 
through the rotary adsorbing/desorbing device, 413 
denotes an adsorbent put into each compartment, 
414 denotes a gas compressor for feeding the 
material gas under pressure through the material 
gas supply port 408, 415 denotes a vacuum pump 
which is connected to the particular gas discharge 
port and depressurizes and sucks the particular 
gas for discharge and recovery, 416 denotes a seal 
surface between the upper fixed seal plate 401 and 
the rotary adsorbing/desorbing device 407, and 417 
denotes a seal surface between the lower fixed 
seal plate 402 and the rotary adsorbing/desorbing 
device 407. 

In the above-described system, the material 
gas is supplied by the gas compressor 414 to the 
compartments 412 of the rotary 
adsorbing/desorbing device through the material 
gas supply port 408. In the compartments 412, a 
particular gas is adsorbed onto the adsorbent 413 
in the compartment 412, and the gas which has not 
been adsorbed, that is to say, the product gas is 
discharged through the product gas discharge port. 
By the rotation of the adsorbing/desorbing device 
407, when the compartment which is filled with the 
adsorbent onto which a particular gas has been 
adsorbed comes into communication with the par- 
ticular gas discharge port 409, the particular gas is 
removed from the adsorbent 413 by the evacuating 
action of the vacuum pump 415 and discharged for 
recovery. In this process, purge gas is fed through 
the small hole for supplying purge gas in the lower 
fixed seal plate 402. Thus, the product gas is 
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produced and the particular gas is recovered con- 
tinuously by the rotation of the adsorbing/desorbing 
device 407. 

In the above-described system, the 
adsorbing/desorbing device 407 rotates and the 
upper and lower seal plates 401, 402 are fixed. 
Therefore, the mating surfaces cannot be connect- 
ed completely, and seal surfaces with a gap are 
provided, so that the material gas leaks from the 
seal surface 416. In recovering the particular gas, 
external gas also flows into the particular gas dis- 
charge port 409 through the seal surface 416. The 
leaked gas poses no problem of deteriorated sys- 
tem performance if it accounts for 1% or less of 
the supplied gas. However, when the system ca- 
pacity is increased, the manufacturing accuracy of 
seal plates 401, 402 decreases, and hence the 
gaps of seal surfaces 416, 417 increase. As a 
result, the increase in leaked gas deteriorates the 
system performance. Since the amount of leaked 
gas is proportional to the third power of gap, the 
effect of gap is very large. In addition, the wear of 
seal surface increases the gap, so that the system 
performance deteriorates with time. To overcome 
this problem, it is necessary to carry out main- 
tenance frequently, which increases the running 
cost of the system. 

OBJECT AND SUMMARY OF THE INVENTION 

An object of this invention is to provide a gas 
separating system and a gas recovery system 
(including a PSA system) which eliminate the 
above disadvantages. 

The first gist of this invention for eliminating 
the above disadvantages is a rotary gas recovery 
system which comprises a fixed adsorption tower 
which is divided into a plurality of sections ar- 
ranged in the circumferential direction around the 
center axis and filled with adsorbent, a first mani- 
fold for supplying and discharging gases on the 
side of the fixed adsorption tower, a second mani- 
fold for supplying and discharging gases on the 
side of pipe, and a rotatable valve plate which is 
interposed between the first manifold and the sec- 
ond manifold and sequentially connects the first 
manifold to the second manifold by a constant 
motion. 

The second gist of this invention for eliminating 
the above disadvantages is a pressure swing type 
gas separating system which comprises a plurality 
of adsorbing portions filled with adsorbent, a first 
manifold connected to the adsorbing portions, a 
second manifold connected to an untreated gas 
pipe, a treated gas pipe, a refining gas pipe, and a 
vacuum source, and a valve plate which is inter- 
posed between the first manifold and the second 
manifold and selectively connects the inlet and 



outlet of the adsorbing portion to the untreated gas 
pipe and treated gas pipe or the vacuum source 
and refining gas pipe through the first and second 
manifolds. 

5 The third gist of this invention for eliminating 
the above disadvantages is a PSA gas separating 
system having adsorbing portions connected to a 
gas supply source and a vacuum source via a 
selector valve, in which the selector valve com- 

10 prises a first manifold having openings connected 
to the adsorbing portion, a second manifold having 
openings connected to a gas supply source and 
openings connected to a vacuum source, and a 
valve plate which is interposed between the first 

75 manifold and the second manifold and has open- 
ings connected to the openings in the first mani- 
fold, wherein the valve plate is disposed with a 
space between the first and second manifolds and 
rotated in the same direction with an equal radius 

20 of rotation around two parallel axes perpendicular 
to the valve plate so that its opening is sequentially 
connected to the opening communicating with the 
gas supply source and the opening communicating 
with the vacuum source in the second manifold. 

25 The fourth gist of this invention for eliminating 
the above disadvantages is a gas recovery system 
which comprises a fixed adsorbing/desorbing de- 
vice having a plurality of compartments in the 
circumferential direction around the center axis 

30 which are filled with adsorbent, a first rotary valve 
plate which has a material gas opening and a 
particular gas opening, whose one surface is in 
contact with one end surface of the 
adsorbing/desorbing device and which is movable 

35 in the axial direction and rotatable around a rotating 
shaft, a first seal plate which has a circumferential 
material gas groove and a circumferential particular 
gas groove, whose surface is in contact with the 
other surface of the rotary valve plate and which is 

40 movable in the axial direction but not rotatable 
around the rotating shaft, a second rotary valve 
plate which has a product gas opening and a purge 
gas groove, whose surface is in contact with the 
other end surface of the adsorbing/desorbing de- 

45 vice and which is movable in the axial direction and 
rotatable around the rotating shaft at the same 
speed as that of the first rotary valve plate, a 
second seal plate which has a circumferential prod- 
uct gas groove and a circumferential purge gas 

50 groove, whose surface is in contact with the other 
surface of the second rotary valve plate and which 
is movable in the axial direction but not rotatable 
around the rotating shaft, and a load applying 
mechanism for pressing the seal plates and the 

55 rotary valve plates against each end surface of the 
adsorbing/desorbing device. 

According to the first gist of this invention 
described above, the use of rotatable valve plate 
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reduces the consumption of adsorbent, improves 
the efficiency of gas separating system, thereby 
the cost being reduced, and decreases the noise. 
Thus, the disadvantages of the conventional gas 
recovery system can be eliminated. 

According to the second gist of this invention 
described above, the adsorption and desorption 
processes are performed sequentially and continu- 
ously in a plurality of adsorbing portions by the 
rotation of valve plate. Therefore, the following ef- 
fects can be achieved: 

(1) The cycle time can be shortened, and the 
amount of adsorbent with which the adsorbing 
portions are filled can be decreased. 

(2) The power loss is low and the gas separation 
efficiency can be increased because the gas 
supplying means and the evacuating means 
have no wasteful watting time. 

(3) A system of high capacity and low cost can 
be easily provided because a rotating valve 
plate is used in place of the conventional on-off 
valve. 

(4) The change in gas pressure in the system is 
smaller than that in the conventional system, 
resulting in lower noise. 

According to the third gist of this invention 
described above, the adsorption and desorption 
processes are performed sequentially and continu- 
ously in the adsorbing portions by the rotation of 
the valve plate of selector valve. Therefore, the 
following effects can be achieved: 

(1) Since the valve plate performs a rotating 
motion with a small radius of rotation, the sliding 
speed of valve plate in relation to the first and 
second manifolds can be decreased, thereby 
the required driving power being reduced. 

(2) The openings in the first and second man- 
ifolds and the valve plate are not necessarily 
arranged radially, which provides larger degree 
of freedom in arrangement, thereby the system 
being made compact. 

(3) The cycle time can be shortened, and the 
amount of adsorbent with which the adsorbing 
portions are filled can be decreased. 

(4) The power loss is low and the gas separation 
efficiency can be increased because the gas 
supplying means and the evacuating means 
have no wasteful waiting time. 

(5) A system of high capacity and low cost can 
be easily provided because a rotating valve 
plate is used in place of the conventional on-off 
valve. 

(6) There is no need for using large seal mem- 
bers because the seal can be installed indepen- 
dently for each adsorbing portion or for each 
opening of the first manifold on the side of 
adsorbing portion. 

According to the fourth gist of this invention 



described above, the system comprises a fixed 
adsorbing/desorbing device having a plurality of 
compartments in the circumferential direction ar- 
ound the center axis which are filled with adsor- 

s bent, a first rotary valve plate which has a material 
gas opening and a particular gas opening and is 
rotatable, a first seal plate which has a circumferen- 
tial material gas groove and a circumferential par- 
ticular gas groove and is not rotatable, a second 

to rotary valve plate which has a product gas opening 
and a purge gas groove and rotatable at the same 
speed as that of the first rotary valve plate, a 
second seal plate which has a circumferential prod- 
uct gas groove and a circumferential purge gas 

75 groove and is not rotatable, and a load applying 
mechanism for pressing the seal plates and the 
rotary valve plates against each end surface of the 
adsorbing/desorbing device. Therefore, the driving 
system can be made compact, by which the manu- 

20 facturing cost can be reduced, and power con- 
sumption can be lessened, resulting in decreased 
running cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

The present invention will be described in de- 
tail with reference to the embodiments shown in 
the accompanying drawings. In the drawings, 
Fig.1 is a vertical sectional view illustrating an 
30 embodiment of this invention according to the 
first and second (especially the second) gists, 
Fig.2 is a sectional view taken along the plane of 
line A-A of Fig.1 , 

Fig. 3 is a sectional view taken along the plane of 
35 line B-B of Fig.1, 

Fig.4 is a sectional view taken along the plane of 
line C-C of Fig.1, 

Fig.5 is a plan viewed in the direction of arrow 
D, 

40 Fig.6 is a vertical sectional view illustrating the 
first embodiment of this invention according to 
the first and third (especially the third) gists, 
Fig.7 is a sectional view of the main part of the 
embodiment of Fig.6, 

45 Fig.8 is an arrangement of openings in the sec- 
ond manifold and valve plate of the embodiment 
in Fig.6, 

Fig.9 is a view illustrating the relationship of 
openings in the second manifold and valve plate 

so of the embodiment in Fig.6, 

Fig.1 0 is an arrangement of openings in the 
second manifold and valve plate of the second 
embodiment of this invention according to the 
first and third (especially the third) gists, 

55 Fig.1 1 is an arrangement of openings in the 
second manifold and valve plate of the third 
embodiment of this invention according to the 
first and third (especially the third) gists, 
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Fig.12 is a vertical sectional view illustrating a 
new gas recovery system developed by the 
inventors (not defined in the claims, but not 
publicly known), 

Fig.13 is a sectional view taken along the plane 5 
of line E-E of Fig.12, 

Fig.14 is a sectional view taken along the plane 
of line F-F of Fig.12, 

Fig.15 is a sectional view taken along the plane 
of line G-G of Fig.12, 10 
Fig. 16 is a vertical sectional view illustrating an 
embodiment of this invention according to the 
first and fourth (especially the fourth) gists, 
Fig.17 is a sectional view taken along the plane 
of line H-H of Fig. 16, 75 
Fig.18 is a sectional view taken along the plane 
of line l-l of Fig. 16, 

Fig.19 is a sectional view taken along the plane 
of line J-J of Fig.16, 

Fig .20 is a sectional view taken along the plane 20 
of lineK-Kof Fig.16, 

Fig.21 is a sectional view of a conventional PSA 
system, 

Fig. 22 is a vertical sectional view of a conven- 
tional rotary gas recovery system, 25 
Fig.23 is a sectional view taken along the plane 
of line L-L of Fig.22, 

Fig.24 is a sectional view taken along the plane 
of line M-M of Fig.22, and 

Fig.25 is a sectional view taken along the plane 30 
of line N-N of Fig.22. 

DETAILED DESCRIPTION OF A PREFERRED EM- 
BODIMENT 

35 

(1) An embodiment of this invention according to 
the first and second (especially the second) 
gists will be described with reference to Figs.1 . 
through 5. 

A vertical type cylindrical adsorption tower 2 40 
filled with adsorbent 1 is partitioned into eight 
fan-shaped chambers 2' as shown by broken 
lines in Fig.5. From the outlet side of each 
chamber 2', a pipe 3 is connected to a circular 
first manifold 4 independently. The manifold 4, 45 
though it may be installed separately from the 
adsorption tower 2, is positioned fixedly under 
the adsorption tower 2 in this embodiment, the 
inlet side of each chamber 2' of the adsorption 
tower 2 being integral with the opening 4a on 50 
the inlet side of the first manifold 4. The opening 
4a is circular in shape, and there are eight 
openings corresponding to the chambers 2' of 
the adsorption tower 2. On the peripheral side of 
the first manifold 4, eight outlet side openings 55 
4b are installed which are directed inward in the 
radial direction, each of which is connected to 
the pipe 3. The openings 4a and 4b are posi- 



tioned on the same radius of the first manifold 4 
as shown in Fig.2. 

Under the first manifold 4, a second fixed 
manifold 5 is disposed with a space between 
them. As shown in Fig.4, in this manifold 5, 
openings 5a connected to a vacuum source, 
openings 5b connected to an untreated gas 
pipe, and openings 5d connected to a treated 
gas pipe are arranged on the same radius from 
the inside to the outside in that order. The 
openings 5a, 5b, 5d are circular in shape, and a 
total of eight sets of openings 5a, 5b, 5c are 
disposed at equal intervals. Also, a total of eight 
small circular openings 5c connected to a refin- 
ing gas pipe are installed slightly aside between 
the openings 5b and 5d. 

Between the first and second manifolds, a 
valve plate 6 is interposed which can rotate 
around a center shaft 6'. As shown in Fig.3, in 
the valve plate 6, inner and outer openings 6b, 
6a of circular arc shape are disposed at the left 
half part of Fig.3, and inner and outer openings 
6d, 6c of circular arc shape at the right half. The 
opening 6b extends slightly in the rotating direc- 
tion of the valve plate 6 beyond the opening 6a, 
and the opening 6d extends slightly in the rotat- 
ing direction of the valve plate 6 beyond the 
opening 6c. The opening 6a is open to two 
adjacent openings 5d, the opening 6b is open to 
three adjacent openings 5b, the opening 6c is 
open to two openings 5c, and the opening 6d is 
open to three adjacent openings 5a. Also, the 
openings 6a, 6c are open to two adjacent outlet 
side openings 4b, and the openings 6b, 6d are 
open to three adjacent inlet side openings 4a. 

In this embodiment thus constituted, in the 
chamber 2' of the adsorption tower 2 shown at 
the left hand in Fig.1, the inlet side opening 4a 
of the first manifold 4 is connected to the open- 
ing 5b of the second manifold 5, which is con- 
nected to the untreated gas pipe, via the open- 
ing 6b of the valve plate 6, and the outlet side 
opening 4b of the first manifold 4 is connected 
to the treated gas pipe of the second manifold 
5, which is connected to the treated gas pipe, 
via the opening 6a of the valve plate 6. In the 
chamber 2' of the adsorption tower 2 shown at 
the right hand in Fig.1, the inlet side opening 4a 
of the first manifold 4 is connected to the open- 
ing 5a of the second manifold 5, which is con- 
nected to the vacuum source, via the opening 
6d of the valve plate 6, and the outlet side 
opening 4b of the first manifold 4 is connected 
to the opening 5c of the second manifold 5, 
which is connected to the refining gas pipe, via 
the opening 6c of the valve plate 6. 

Therefore, in the chamber 2* of the adsorp- 
tion tower 2 shown at the left hand of Fig.1, the 
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adsorption process is carried out: untreated gas 
is supplied to the chamber 2' through the open- 
ings 5b, 6b, 4a as shown by an arrow, a particu- 
lar component in the untreated gas is adsorbed 
onto the adsorbent 1 in the chamber 2\ and the 5 
treated gas is discharged through the pipe 3 
and the openings 4b, 6a, and 5d. In the cham- 
ber 2' of the adsorption tower 2 shown at the 
right hand of Fig.1, the desorption process is 
carried out: the chamber 2' is evacuated by w 
being connected to the vacuum source through 
the openings 4a, 6d t 5a, and a small amount of 
refining gas is supplied to the chamber 2' 
through the openings 5c, 6c, 4b and the pipe 3 
to remove the adsorbed gas from the adsorbent. 15 

The valve plate 6 is rotated by a not illus- 
trated motor or the like, by which the adsorption 
and desorption processes are repeated sequen- 
tially in each chamber 2' of the adsorption tower 
2. Since the openings in the first and second 20 
manifolds 4, 5 and the valve plate 6 are con- 
stituted as described above, the adsorption pro- 
cess is carried out in two chambers 2' on one 
side of the four chambers 2' opposing each 
other, and the desorption process is carried out 25 
in two chambers 2* on the other side. 

In this embodiment, adsorption and desorp- 
tion are performed repeatedly in the chamber 2' 
of the adsorption tower 2 by the rotation of the 
valve plate 6 as described above. Adsorption 30 
and desorption are performed sequentially and 
continuously in any chambers 2\ By the simple 
constitution without valve, adsorption and desor- 
ption can be performed with turbo machines of a 
gas supplying means and an evacuating means 35 
each being operated continuously for performing 
effective work, and the change in gas pressure 
in the system can be reduced, resulting in lower 
noise. 

In this embodiment, the lower part of the 40 
adsorption tower is integral with the manifold 4, 
so that a simple construction without pipes on 
the inlet side of adsorption tower is provided. 

Although the refining gas is distinguished 
from the treated gas in this embodiment, part of 45 
the treated gas can be used as refining gas by 
supplying it to the chamber 2' of the adsorption 
tower 2 through the refining gas pipe. 

In the above embodiment of this invention, 
from the viewpoint of one adsorbing portion, at a 50 
certain time, its inlet side is connected to an 
untreated gas pipe and its outlet side is con- 
nected to a treated gas pipe, so that the un- 
treated gas enters the adsorbing portion, where 
adsorption is performed. The treated gas, which 55 
has passed through the adsorption tower without 
being adsorbed in the adsorbing portion, is al- 
lowed to flow into the treated gas pipe from the 



outlet side. At the subsequent time, the inlet 
side of adsorbing portion is connected to a 
vacuum source and the outlet side is connected 
to a refining gas pipe, so that the adsorbing 
portion is evacuated and the refining gas flows 
from the refining gas pipe to the adsorbing 
portion to perform desorption. From the 
viewpoint of gas pipe and vacuum source, each 
gas pipe and vacuum source are always con- 
nected to at least one adsorbing portion, so that 
adsorption and desorption are performed se- 
quentially and continuously in the adsorbing por- 
tions. 

(2) The invention described above with refer- 
ence to the embodiment shown in Fig.1 through 
5 (especially the invention according to the sec- 
ond gist) has the following disadvantages: 

1. Four ports connected to gas sources and 
vacuum source must be arranged in the ra- 
dial direction, there being no freedom of lay- 
out. 

2. As a result of item 1, the diameter of valve 
plate is increased, resulting in increased 
torque due to sliding and increased size of 
driving unit. There is also greater power loss. 

3. Since the sliding speed at the outer part 
increases, there are difficulties in designing 
the sliding surface, which inhibits the in- 
crease in the number of revolutions 
(shortened cycle time). 

4. A large continuous seal is required over 
the half of the circumference of the manifold. 

Therefore, the inventors have developed a 
PSA gas separating system which can eliminate 
the above disadvantages while maintaining the 
advantages of a rotary valve type PSA gas sep- 
arating system, and which responds especially 
to the above second gist and is new and not 
publicly known. 

A first embodiment of this invention accord- 
ing to the first and third (especially the third) 
gists will be described with reference to Fig.6 
through 9. Reference numeral 12 denotes a cy- 
lindrical adsorption tower having four vertically 
divided adsorbing portions 12' which are filled 
with adsorbent 1 1 . Under the adsorption tower, a 
disc-shaped first manifold 14 is disposed. The 
first manifold 14 has circular openings 14a 
which open at the lower part of the adsorbing 
portions 12' and circular openings 14b on the 
outer side of the opening 14a, the opening 14b 
being connected to a pipe 13 communicating 
with the upper part of the adsorbing portion 12\ 
Four sets of openings 14a, 14b corresponding to 
the adsorbing portions 12' are arranged in the 
radial direction of the adsorption tower 12. 

Reference numeral 15 denotes a disc- 
shaped second manifold disposed in parallel 
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under the first manifold 14. The second manifold 
15 has circular openings 15a, 15b, 15c, 15d 
arranged from the inside to the outside in that 
order in the radial direction of the adsorption 
tower 12 as shown in Fig.8. These openings 
correspond to the openings 14a, 14b of the first 
manifold which correspond to the adsorbing por- 
tion 12\ The openings 15a, 15b are under the 
opening 14a of the first manifold, and the open- 
ings 15c, 15d are under the opening 14b of the 
first manifold. 

Reference numeral 16 denotes a valve plate 
interposed slidably between the first and second 
manifolds 14, 15. The valve plate 16 is rotated 
by eccentric discs 17a, 17b which rotates in the 
same direction with the same eccentricity r ar- 
ound shafts 17'a, 17'b perpendicular to the valve 
plate 16 at both ends opposing to the center of 
the adsorption tower 12. The valve plate also 
has circular openings 16a, 16b in the radial 
direction of the adsorption tower 12. The open- 
ings 16a, 16b move so as to be tangent inter- 
nally to the openings 14a, 14b of the first mani- 
fold 14 during the rotation of valve plate and 
have the same diameter as that of the openings 
15a-15d of the second manifold 15. As the valve 
plate 16 rotates, the openings 16a and 16b are 
open sequentially to the corresponding openings 
15a, 15b, and 15c, 15d of the second manifold 
15 as shown in Figs.8 and 9. 

The opening 15a of the second manifold 15 
is connected to a vacuum source, the opening 
15b to an untreated gas source, the opening 15c 
to a refining gas source, and the opening 15d to 
a treated gas source. 

In Fig.8, a , fi , 7 , 5 indicate the sections 
corresponding to the adsorbing portions 12'. In 
the adsorbing portion 12', the angle formed by 
the vector directed from the openings 16a, 16b 
of the valve plate 16 to the virtual center of 
motion and the vector directed from the opening 
15a to 15b and from 15c to 15d differs by * 12 
radian respectively. In this embodiment, where 
the adsorbing portion is divided into four, it is 
the best to change the angle by n /2, but 
generally when the adsorbing portion is divided 
into n, it is the best to change the angle by 2-n 
In. 

Fig.9 shows the relationship between the 
opening 16a of the valve plate 16 and the open- 
ings 15a, 15b for a particular adsorbing portion 
12\ Fig.9 indicates the relationship for 1/8 cycle 
by (A) through (I). In the figure, the condition in 
which the opening 16a is superposed on the 
opening 15a or 15b is indicated by hatching, 
and the direction of movement of opening 16a is 
indicated by the arrow a. The relationship be- 
tween the opening 16b of the valve plate 16 and 



the openings 15c, 15d of the second manifold 
15 is similar to (A)-(l) in Fig.9, though not shown 
in the drawings. As shown in Fig.9, the opening 
6a performs circular motions of radius r around 

5 the virtual center 0 as indicated by the arrow a 
as the valve plate 16 rotates. 

In the condition of (B)-(D) in Fig.9 where the 
opening 16a communicates with the opening 
15b (at this time, the opening 16b also commu- 

10 nicates with the opening 15d), the adsorption 
process is performed: The untreated gas is in- 
troduced into the adsorbing portion 12' through 
the openings 5b, 6a, and 4a. In the adsorbing 
portion 12', a particular component in the un- 

75 treated gas is adsorbed onto the adsorbent 11, 
and the treated gas is discharged through the 
pipe 13 and the openings 4b, 6b, and 5d. In the 
condition of (F)-(H) in Fig.9 where the opening 
16a communicates with the opening 15a (at this 

20 time, the opening 16b also communicates with 
the opening 15c), The desorption process is 
performed: the refining gas is introduced into 
the adsorbing portion 12' through the openings 
15c, 16b, and 14b and the pipe 13, while the 

25 adsorbing portion 12' is connected to a vacuum 
source through the openings 14a, 16a, and 15a, 
so that the particular component adsorbed onto 
the adsorbent 1 1 is discharged from the adsorb- 
ing portion 12'. (A), (E) and (I) are neutral pro- 

30 cesses between the above-described adsorption 
and desorption processes. The above processes 
are performed repeatedly, one cycle for one 
rotating motion of the valve plate 16. 

In adsorbing portions 12', the above-de- 

35 scribed adsorption, desorption, and neutral pro- 
cesses are performed with the phase being 
shifted by 1/4 as shown in Fig.8, so that adsorp- 
tion by the adsorbent 11 and desorption are 
performed simultaneously in some adsorbing 

40 portions 12\ 

The motion of the valve plate 16 for per- 
forming the above processes is a rotating mo- 
tion by the rotation of eccentric discs 17a, 17b 
with an eccentricity r. The eccentricity r, which 

45 is the rotation radius of rotating motion, may be 
sufficiently small; therefore, the sliding speed of 
the valve plate 16 can be reduced in this em- 
bodiment as compared with the PSA system 
with a rotary valve as shown in Figs.1 through 5, 

50 thereby the required driving power being re- 
duced. 

Since the valve plate 16 is rotated in this 
embodiment, the system offers advantages of 
reduced cycle time, small amounts of adsorbent, 
55 and low noise, as with the PSA gas separating 
system shown in Fig.1 through 5. 

A second embodiment of this invention ac- 
cording to the first and third (especially the 



13 



EP 0 512 534 A1 



14 



third) gists will be described with reference to 
Fig.10. In this embodiment, the openings 15a 
through 15d of the second manifold 15 in the 
section a - 6 corresponding to the adsorbing 
portion in the first embodiment are arranged in a 5 
compact manner as shown in Fig.10. 

A third embodiment of this invention accord- 
ing to the first and third (especially the third) 
gists will be described with reference to Fig.11. 
In this embodiment, the openings 15a through w 
15d of the second manifold 15 and the openings 
16a, 16b of the valve plate 16 are arranged so 
that the arrangement is suited to the case where 
a plurality of adsorbing portions are arranged 
transversely. The openings 15a through 15d and 75 
the openings 16a, 16b corresponding to the 
adsorbing portion are arranged in a linear rela- 
tion. 

The openings 14a, 14b of the first manifold 
in the above-described embodiments have a 20 
size which covers the movement range of the 
openings 16a, 16b of the valve plate as shown 
in Figs.6 and 7. In addition, the openings 14a 
and 14b may be arranged so that each opening 
is divided into two thereby each opening being 25 
superposed on the openings 15a, 15b and 15c, 
15d of the second manifold 15. 

Although a plurality of adsorbing portions 
are provided in the above-described embodi- 
ments, this invention can, needless to say, be 30 
carried out in a PSA gas separating system 
having a single adsorbing portion. 

Although the discharge of treated gas and 
the supply of refining gas are performed through 
the first manifold by one opening in the valve 35 
plate and two openings in the second manifold 
in the above-described embodiments, the dis- 
charge of treated gas and the supply of refining 
gas may be performed without passing through 
the valve plate and the manifold. 40 

In the invention described with reference to 
the embodiments shown in Figs.6 through 11, 
the opening connected to the gas source and 
the opening connected to the vacuum source in 
the second manifold are sequentially connected 45 
to the openings in the first manifold via the 
openings in the valve plate by the rotating mo- 
tion of the valve plate. When the opening in the 
first manifold is connected to the gas source, 
the gas is introduced into the adsorbing portion 50 
and a particular component in the gas is ad- 
sorbed onto the adsorbent. When the opening in 
the first manifold is connected to the vacuum 
source, the adsorbing portion is evacuated and 
the particular component in the gas which has 55 
been adsorbed onto the adsorbent is desorbed 
and discharged from the adsorbing portion. 
Thus, adsorption by the adsorbent and desorp- 



tion are performed repeatedly by the rotating 
motion of the valve plate. 

Because the valve plate performs a rotating 
motion, it is also possible to reduce the sliding 
speed by decreasing the radius of rotation, re- 
sulting in decreased torque required for the rota- 
tion of valve plate, hence the driving power. 

Since the connection and shutoff of open- 
ings in both manifolds are carried out by the 
rotating motion of the valve plate, there is a high 
degree of freedom in the arrangement of open- 
ings, thereby the system being made compact. 
(3) The inventors have developed a rotary gas 
recovery system to eliminate the disadvantages 
of the conventional rotary gas recovery system 
described with reference to Figs.22 through 25. 
The newly developed rotary gas recovery sys- 
tem comprises a rotary adsorbing/desorbing de- 
vice which is cylindrical in shape, has a plurality 
of compartments around the centerline within 
the system, and rotates around its axis, a seal 
plate which is installed on one end surface of 
the adsorbing/desorbing device, has a material 
gas supply port, and does not rotate around the 
axis, and a seal plate which is installed on the 
other end surface of the adsorbing/desorbing 
device, and does not rotate around the axis. In 
this rotary gas recovery system, the seal plates 
can be moved in the axial direction, and a load 
applying mechanism for pressing the seal plate 
against the end surface is provided for each seal 
plate. 

In this new and not publicly known rotary 
gas recovery system, the seal plate is pressed 
against the end surface of the rotary 
adsorbing/desorbing device by the load applying 
mechanism, so that there is no gap between the 
end surface and the seal plate, thereby the leak 
of gas being prevented. 

This rotary gas recovery system will be de- 
scribed with reference to an embodiment shown 
in Figs. 12 through 15. 

In Fig. 12, reference numeral 114 denotes a 
gas compressor for supplying material gas, 115 
denotes a vacuum pump for sucking and dis- 
charging the particular gas, 121 denotes an up- 
per fixed manifold which is connected to the 
compressor 114 and the vacuum pump 115 and 
in which a material gas manifold and a particular 
gas manifold are formed at the respective con- 
necting part, 122 denotes a movable seal plate 
which is disposed under the manifold 121 and 
can be moved vertically only and whose rotating 
motion is inhibited, 108 denotes a material gas 
supply port installed in the movable seal plate 
122, 108X denotes a groove connected to the 
supply port 108, 109 denotes a particular gas 
discharge port installed in the movable seal 



15 



EP 0 512 534 A1 



16 



plate 122, 109X denotes a groove connected to 
the discharge port 109, 123 denotes a bellows 
which connects the material gas manifold of the 
upper fixed manifold 121 to the material gas 
supply port 108 or connects the particular gas 5 
manifold of the upper fixed manifold 121 to the 
particular gas discharge port 109, 124 denotes a 
spring installed between the upper fixed mani- 
fold 121 and the movable seal plate 122, and 
125 denotes a locking pin for preventing the 10 
rotation of the movable seal plate 122. 

Reference numeral 126 denotes a lower 
fixed manifold in which a product gas manifold 
and a purge gas manifold are formed, 127 de- 
notes a movable seal plate which is disposed 75 
over the manifold 126 and can be moved verti- 
cally only and whose rotating motion is inhibited, 
110 denotes a product gas discharge port in- 
stalled in the movable seal plate 127, 11 OX 
denotes a groove connected to the discharge 20 
port 110, 111 denotes a small hole for supplying 
purge gas which is installed in the movable seal 
plate 127, 111X denotes a groove connected to 
the small hole 111, 128 denotes a bellows which 
connects the product gas manifold of the lower 25 
fixed manifold 126 to the product gas discharge 
port 110 or connects the purge gas manifold of 
the lower fixed manifold 126 to the small hole 
for supplying purge gas, 129 denotes a spring 
installed between the lower fixed manifold 126 30 
and the movable sea! plate 127, and 130 de- 
notes a locking pin for preventing the rotation of 
the movable seal plate 127. 

Reference numeral 103 denotes a bearing 
installed in the upper fixed manifold, 132 de- 35 
notes a fixed portion under this system, 104 
denotes a bearing installed in the fixed portion 
132, 131 denotes a thrust bearing installed on 
the fixed portion 132, 105 denotes a rotating 
shaft which is mounted by the bearings 103, 104 40 
and rotates, 106 denotes a key installed on the 
rotating shaft 105, 107 denotes a rotary 
adsorbing/desorbing device which is fixed to the 
rotating shaft 105 by the keys 106, and rotates 
together with the rotating shaft 105, being moun- 45 
ted by the thrust bearing 131 between the upper 
movable seal plate 122 and the lower movable 
seal plate 127, and 133 denotes a motor for 
driving the rotating shaft 105. 

The adsorbing/desorbing device 107 has a 50 
plurality of compartments 112 (eight compart- 
ments in this embodiment) disposed as shown 
in Fig.14 (the sectional view taken along the 
plane of line F-F of Fig.12), which is filled with 
adsorbent 113. The upper and lower movable 55 
seal plates 122 and 127, which are pressed 
against the end surface of the 
adsorbing/desorbing device 107, have grooves 



108X, 109X or 11 OX, 111X which cover a plural- 
ity of compartments (three compartments each 
in this embodiment) positioned symmetrically in 
relation to the rotating shaft. 

In this system, the material gas is supplied 
to the compartment 112 of the rotary 
adsorbing/desorbing device 107 connecting to 
the material gas supply port 108 through the 
material gas supply port 108 and the groove 
108X by the gas compressor 114. In the com- 
partment, a particular gas is adsorbed onto the 
adsorbent 113 with which the compartment is 
filled, and the gas which has not been adsorbed, 
that is to say, the product gas is discharged 
through the discharge groove 11 OX and the dis- 
charge port 110. When the compartment having 
the adsorbent onto which the particular gas has 
been adsorbed comes in communication with 
the particular gas discharge groove 109X and 
the discharge port 109, the particular gas is 
removed from the adsorbent 113 by the evacu- 
ating action of the vacuum pump 115 and dis- 
charged for recovery. In this process, the purge 
gas is supplied through the small hole 111 for 
supplying purge gas and the groove 111X to 
facilitate the removal of the particular gas. Thus, 
the above-described system produces the prod- 
uct gas and recovers the particular gas continu- 
ously by the rotation of adsorbing/desorbing de- 
vice 107. 

Since the performance of this system is 
governed by the amount of gas leak from the 
seal surfaces 134 and 135 (Fig.12), the gas leak 
should be minimized. Therefore, the upper and 
lower movable seal plates 122, 127 are pressed 
against the end surface of rotary 
adsorbing/desorbing device 107 by the springs 
124, 129, by which the gap of seal surface is 
reduced while the wear of the seal surface is 
prevented. 

To treat a large amount of gas, for example 
50-100m 3 /h, the system must be made large. In 
this case, the size and weight of the 
adsorbing/desorbing device, of course, must be 
increased. Since the gas recovery system 
shown in Figs.12 through 15 is of a rotary type, 
the driving system consisting of a motor, re- 
ducer, driving shaft, etc. must be enlarged, 
which increases not only the manufacturing cost 
but also the power consumption for operation, 
hence the running cost. 

(4) The invention according to the first and 
fourth (especially the fourth) provides a gas re- 
covery system in which the adsorbing/desorbing 
device of heavy weight is of a fixed type, and 
the driving system is made compact by install- 
ing a lightweight rotary valve plate, thereby the 
running cost being reduced. 
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An embodiment of this invention according 
to the first and fourth (especially the fourth) gists 
will be described with reference to Figs.16 
through 20. 

In Fig.16, reference numeral 141 denotes a 5 
fixed adsorbing/desorbing device of cylindrical 
shape installed with its centerline being vertical, 
142 denotes a fixing leg for securing the 
adsorbing/desorbing device 141 to a fixed por- 
tion. Whereas the adsorbing/desorbing device 10 
shown in Figs.12 through 15 is of a rotary type, 
the adsorbing/desorbing device of this embodi- 
ment is of a fixed type. 

The internal construction of the 
adsorbing/desorbing device is the same as that 75 
of the above-described device as shown in 
Fig.19 (the sectional view taken along the plane 
of line J-J of Fig.16). A plurality of compart- 
ments 112 are installed, which is filled with 
adsorbent. At the center of the 20 
adsorbing/desorbing device 141, a rotating shaft 
105 is installed via bearings 103, 104. Reference 
numeral 133 denotes a motor for driving the 
rotating shaft 105. 

Reference numeral 151 denotes an upper 25 
fixed manifold, 152 denotes a movable seal 
plate which is disposed under the manifold 151 
and can be moved vertically only and whose 
rotating motion is inhibited by a locking pin 125, 
and 153 denotes a rotary valve plate which is 30 
interposed between the seal plate 152 and the 
fixed adsorbing/desorbing device 141, and mov- 
able vertically and rotatable. This rotary value 
plate is installed to the rotating shaft 105 via 
keys 106 in such a manner that it can slide in 35 
the axial direction. In the upper fixed manifold 
151, a material gas manifold and a particular 
gas manifold are formed. Reference numeral 
123 denotes a bellows which connects the mani- 
fold of the upper fixed manifold 151 to the 40 
vertically movable seal plate 152, and 124 is a 
spring which is installed between the upper 
fixed manifold 151 and the movable seal plate 
152 and applies a pressure to prevent gas leak 
from the rotating and sliding surface. 45 

Reference numeral 161 denotes a lower 
fixed manifold, 162 denotes a movable seal 
plate which is disposed over the manifold 161 
and can be moved vertically only and whose 
rotating motion is inhibited by a locking pin 130, 50 
and 163 denotes a rotary valve plate which is 
interposed between the seal plate 162 and the 
fixed adsorbing/desorbing device 141, and mov- 
able vertically and rotatable. This rotary valve 
plate is slidably installed to the rotating shaft 55 
105 via keys 106. In the lower fixed manifold 
161, a product gas manifold and particular gas 
manifold are formed. Reference numeral 128 
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denotes a bellows which connects the manifold 
of the lower fixed manifold 161 to the vertically 
movable seal plate 162, and 129 is a spring 
which is installed between the lower fixed mani- 
fold 161 and the movable seal plate 162 and 
applies a pressure to prevent gas leak from the 
rotating and sliding surface. 

Fig. 17 is a sectional view of the upper mov- 
able seal plate 152 (the sectional view taken 
along the plane of line H-H of Fig.16). In this 
figure, reference numeral 154 denotes a material 
gas supply port, 155 denotes a circumferential 
material gas groove, 157 denotes a particular 
gas discharge port, and 158 denotes a circum- 
ferential particular gas groove. The circumferen- 
tial material gas groove 155 communicates with 
the material gas manifold of the upper fixed 
manifold 151 via the material gas supply port 
154 and the bellows 123, and is connected to a 
gas compressor for supplying material gas as 
with the case of Figs.12 through 15. The circum- 
ferential particular gas groove 158 communi- 
cates with the particular gas manifold of the 
upper fixed manifold 151 via the particular gas 
discharge port 157 and the bellows 123, and is 
connected a vacuum pump for sucking and dis- 
charging particular gas as with the case of 
Figs.12 through 15. 

Fig. 18 is a sectional view of the upper rotary 
valve plate 153 (the sectional view taken along 
the plane of line l-l of Fig.16). In the figure, 
reference numeral 156 denotes a material gas 
opening, and 159 denotes a particular gas open- 
ing. The circumferential material gas groove 155 
on the movable seal plate 152 and the material 
gas opening 156 in the rotary valve plate 153 
are constructed so as to have the same radius 
R1 and the same width W1 and overlap with 
each other. The circumferential particular gas 
groove 158 on the movable seal plate 152 and 
the particular gas opening 159 in the rotary 
valve plate 153 are constructed so as to have 
the same radius R 2 and the same width W 2 and 
overlap with each other. The expanding angles 
of both the material gas opening 156 and the 
particular gas opening 159 are 0 1. The expand- 
ing angles of both closing portions between the 
two openings are 6 2. As shown in the figure, 
the construction is such that the sum of 6 1 and 
0 2 is 180 degrees. It can, therefore, be said that 
the material gas opening 156 and the particular 
gas opening 159 are located 180 degrees out of 
phase. The expanding angle 0 1 of the opening 
is an angle which covers a plurality of compart- 
ments 112 of the fixed adsorbing/desorbing de- 
vice 141. The expanding angle 0 2 of the closing 
portion is an angle which covers at least one 
compartment. 
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In the movable seal plate 162 installed un- 
der the adsorbing/desorbing device 141 shown 
in Fig. 16, reference numeral 164 denotes a 
product gas discharge port, 165 denotes a cir- 
cumferential product gas groove, 167 denotes a 
purge gas supply port, and 168 denotes a cir- 
cumferential purge gas groove. Although the 
sectional view of the movable seal plate 162 is 
omitted, its constitution is the same as shown in 
Fig.17. In Fig. 17, the material gas supply port 

154 and the circumferential material gas groove 

155 can be regarded as the product gas dis- 
charge port 164 and the circumferential product 
gas groove 165, respectively, and the particular 
gas discharge port 157 and the circumferential 
particular gas groove 158 can be regarded as 
the purge gas supply port 167 and the circum- 
ferential purge gas groove 168, respectively. 
The circumferential product gas groove 165 
communicates with the product gas manifold of 
the lower fixed manifold 161 via the product gas 
discharge port 164 and the bellows 128. The 
circumferential purge gas groove 168 commu- 
nicates with the purge gas manifold of the lower 
fixed manifold 161 via the purge gas supply port 
167 and the bellows 128. 

Fig. 20 is a sectional view of the lower rotary 
valve plate 163 (the sectional view taken along 
the plane of line K-K of Fig.16). In the figure, 
reference numeral 166 denotes a product gas 
opening, 169 denotes a small hole for supplying 
purge gas, and 170 denotes a purge gas 
groove. This sectional view has a shape, dimen- 
sions and angles corresponding to the sectional 
view of the upper rotary valve plate 153 shown 
in Fig.18, but the lower rotary valve plate 163 
differs from upper rotary valve plate 153 in that 
the portion for the purge gas consists of the 
small holes 169 for supplying purge gas and the 
purge gas groove 170. 

In the above-described system, the material 
gas is supplied to the compartment 112 of the 
fixed adsorbing/desorbing device 141 through the 
material gas supply port 154, the circumferential 
material gas groove 155, and the material gas 
opening 156 by a gas compressor. In the compart- 
ment, a particular gas is adsorbed onto the adsor- 
bent 113 with which the compartment is filled. The 
gas which has not been adsorbed, that is to say, 
the product gas is discharged through the product 
gas opening 166, the circumferential product gas 
groove 165, and the product gas discharge port 
164. The adsorbing/desorbing device 141 is fixed 
in this system. When the rotating shaft 105 is 
driven by the motor 133, the upper and lower 
rotary valve plates 153, 163 which are connected to 
the rotating shaft by the keys 106 rotate at the 
same speed. When the rotary valve plates rotate 



180 degrees, the particular gas opening 159 and 
the purge gas groove 170 comes over and under 
the compartment in which the particular gas has 
been adsorbed, respectively. At this time, the par- 

5 ticular gas is removed from the adsorbent by the 
evacuating action of vacuum pump, and discharged 
through the particular gas opening 159, the circum- 
ferential particular gas groove 158, and the particu- 
lar gas discharge port 157 for recovery. In this 

w process, the purge gas is supplied through the 
purge gas supply port 167, the circumferential 
purge gas groove 168, the small hole 169 for 
supplying purge gas, and the purge gas groove 
170 to facilitate the removal of the particular gas. 

75 Since the above-described process is performed 
sequentially in the compartments of the fixed 
adsorbing/desorbing device by the rotation of the 
rotary valve plate, the product gas is produced and 
the particular gas is recovered continuously. Al- 

20 though there are rotating and sliding surfaces be- 
tween the movable seal plate 152, the rotary valve 
plate 153, the fixed adsorbing/desorbing device 
141, the rotary valve plate 163, and the movable 
seal plate 162, gas leak is prevented because the 

25 springs 124, 129 press the movable seal plates 
152, 162 and the rotary valve plates 153, 163 
against the adsorbing/desorbing device 141 from 
the manifold side. 

As described with reference to Figs. 16 through 

30 20, in the gas recovery system according to the 
fourth gist, the circumferential material gas groove 
and the circumferential particular gas groove on the 
first seal plate are installed concentrically. The ma- 
terial gas opening and the particular gas opening in 

35 the first rotary valve plate are installed so as to 
have the same radius with that of the correspond- 
ing grooves and to be superposed on the grooves. 
By the rotation of the rotary valve plates, therefore, 
the material gas fed from the circumferential ma- 

40 terial gas groove is sequentially supplied to a plu- 
rality of compartments of the fixed 
adsorbing/desorbing device, and the particular gas 
is sequentially sucked from the compartments by 
the suction from the circumferential particular gas 

45 groove. This relationship holds between the second 
rotary valve plate and the second seal plate. 

As described above, in the embodiment of this 
invention shown in Figs.16 through 20, the 
adsorbing/desorbing device which has higher ca- 

50 pacity and larger size is not rotated but is fixed, 
and lightweight rotary valve plates are newly in- 
stalled for continuous treatment, by which this sys- 
tem offers advantages of compact driving system, 
reduced running cost (especially power consump- 

55 tion) in gas recovery, and elimination of needs for 
thrust bearing which rotatably supports the 
adsorbing/desorbing device as shown in Figs.12 
through 15. 
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Claims 

1. A rotary gas recovery system comprising a 
fixed adsorption tower which is divided into a 
plurality of sections arranged in the circum- 5 
ferential direction around the center axis and 
filled with adsorbent, a first manifold for sup- 
plying and discharging gases on the side of 
said fixed adsorption tower, a second manifold 

for supplying and discharging gases on the w 
side of pipe, and a rotatable valve plate which 
is interposed between said first manifold and 
said second manifold and sequentially con- 
nects said first manifold to said second mani- 
fold by a constant motion. 15 

2. A pressure swing type gas separating system 
comprising a plurality of adsorbing portions 
filled with adsorbent, a first manifold connected 

to said adsorbing portions, a second manifold 20 
connected to an untreated gas pipe, a treated 
gas pipe, a refining gas pipe, and a vacuum 
source, and a valve plate which is interposed 
between said first manifold and said second 
manifold and selectively connects the inlet and 25 
outlet of said adsorbing portion to said un- 
treated gas pipe and treated gas pipe or said 
vacuum source and refining gas pipe through 
said first and second manifolds. 

30 

3. A pressure swing type gas separating system 
having adsorbing portions connected to a gas 
supply source and a vacuum source via a 
selector valve, in which said selector valve 
comprises a first manifold having openings 35 
connected to said adsorbing portion, a second 
manifold having openings connected to a gas 
supply source and openings connected to a 
vacuum source, and a valve plate which is 
interposed between said first manifold and said 40 
second manifold and has openings connected 

to the openings in said first manifold, wherein 
said valve plate is disposed with a space be- 
tween said first and second manifolds and 
rotated in the same direction with an equal 45 
radius of rotation around two parallel axes per- 
pendicular to said valve plate so that its open- 
ing is sequentially connected to the opening 
communicating with the gas supply source and 
the opening communicating with the vacuum 50 
source in said second manifold. 

4. A gas recovery system comprising a fixed 
adsorbing/desorbing device having a plurality 

of compartments in the circumferential direc- 55 
tion around the center axis which are filled with 
adsorbent, a first rotary valve plate which has a 
material gas opening and a particular gas 



opening, whose one surface is in contact with 
one end surface of said adsorbing/desorbing 
device and which is movable in the axial direc- 
tion and rotatable around a rotating shaft, a 
first seal plate which has a circumferential ma- 
terial gas groove and a circumferential particu- 
lar gas groove, whose surface is in contact 
with the other surface of said rotary valve plate 
and which is movable in the axial direction but 
not rotatable around the rotating shaft, a sec- 
ond rotary valve plate which has a product gas 
opening and a purge gas groove, whose sur- 
face is in contact with the other end surface of 
said adsorbing/desorbing device and which is 
movable in the axial direction and rotatable 
around the rotating shaft at the same speed as 
that of said first rotary valve plate, a second 
seal plate which has a circumferential product 
gas groove and a circumferential purge gas 
groove, whose surface is in contact with the 
other surface of said second rotary valve plate 
and which is movable in the axial direction but 
not rotatable around the rotating shaft, and a 
load applying mechanism for pressing said 
seal plates and said rotary valve plates against 
each end surface of said adsorbing/desorbing 
device. 
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